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Rover II, a bottom-crawling, autonomous vehicle capable of making long (greater than six months) time-series measurements at abyssal depths up to 6000 m is currently being designed as a collaborative effort between the Monterey Bay Aquarium Research Institute and the Scripps Institute of Oceanography. Rover II, which builds on the earlier work of Smith, et al.,  is an instrument platform that includes two respirometers for measuring sediment community oxygen consumption, and two scanners for making fluorometric maps of the sediment surface as well as ultrasound images to a sediment depth of 10 cm. Three cameras provide close-up images of the scanned sediment surface and a wide-angle view of the Rover’s immediate surroundings. A number of additional guest instruments can also be accommodated. , 
This unique vehicle presents several design challenges. Unlike the current generation of Remotely Operated Vehicles (ROVs) and free swimming Autonomous Underwater Vehicles (AUVs), all of which are recovered and serviced after each dive, Rover II must continue to operate for greater than six months with no maintenance.  A number of design features address these rigorous requirements. The vehicle’s frame will be constructed of only titanium and plastic to prevent corrosion. Key instrument packages, such as the respirometers and scanners, will be deployed in pairs to provide 100% redundancy. A power monitoring and ground-fault scanning system will detect defective instruments and remove them from service, allowing the mission to continue with the remaining instruments.

Engineering tests in the first year will be performed with Rover II connected to the Monterey Accelerated Research System (MARS) seafloor network cable in Monterey Bay, California. The MARS cable will provide power and high-bandwidth communications to the vehicle, which will permit researchers to interactively develop new sampling schemes and troubleshoot problems as they occur. The cable will also provide real-time access to all data collected, including live video of the benthic environment. Ultimately Rover II will be deployed as an autonomous vehicle, capable of collecting a unique data set at as many as 50 different sites. 
